Two uncommon compounds, a meroterpene naphthoquinoid (cordiaquinone P) and a new lignan derivative, were isolated from the hexane extract of roots of Cordia leucocephala Moric and their structures, including the relative stereochemistry, were determined by nuclear magnetic resonance (NMR) ( 1 H and 13 C NMR, HSQC, HMBC and NOESY) and high resolution electrospray ionization mass spectrometry (HRESIMS) techniques.
Introduction
Cordia comprises one of the major and most important genus of the Boraginaceae family. For this genus are recognized ca. 300 species, many of which are used in traditional medicine. 1 It is known as a prolific source of terpenoids, phenolic compounds and saponins, [2] [3] [4] [5] [6] however, it is famous for its ability to biosynthesize meroterpenoid benzoquinone and naphthoquinones, including their reduced forms. 7, 8 These type of compounds, many of which are named as cordiaquinones or cordiachromes, an allusion to the genus, seems to be of chemotaxonomic significance. [8] [9] [10] [11] Interestingly, the occurrence of such secondary metabolites seems to be restrict to the roots. Previous work with the roots of C. polycephala resulted in the isolation of the new cordiaquinones P and Q, besides the known cordiaquinone J, whose cytotoxic properties were evaluated. 12 Our efforts to find anticancer compounds led us to continue the chemical investigation of the EtOH extract from roots of C. polycephala. In the present work, it is described the isolation and characterization of two further new compounds, a naphthoquinoid and a lignan derivative (Figure 1 ).
Results and Discussion
The new compounds 1 and 2 were isolated from the root EtOH extract of C. leucocephala and their structures were unequivocally elucidated by spectrometric methods, including 1D and 2D nuclear magnetic resonance (NMR) experiments and high resolution electrospray ionization mass spectrometry (HRESIMS Table 1) .
The combination of 13 C NMR, DEPT and HSQC spectra were consistent with the presence of one methylene, sixteen methines and ten nonhydrogenated carbons (Table 1) A speculative biogenetic route for the formation of 2, involving three caffeic acid units and common enzymatic reactions, such as reduction, oxidation, hydrogenation and cyclization, is suggested (Figure 4) .
Conclusions
From C. leucocephala were isolated two new compounds, a meroterpene naphthoquinoid which was designated as cordiaquinone P, and a lignan trimmer-like of caffeic acid, the acid form of rufescenolide esterified with a 2-hydroxy-dihydrocaffeic acid moiety at C-4''. Based on the current results, rufescenolide, previously isolated from C. rufescens, could be speculated as being an artifact, since the solvent used during the extraction process was methanol. 13 The cytotoxicity of both compounds 1 and 2 have being assayed against a panel of tumor cells, unfortunately, neither one showed any cytotoxic activity.
Experimental

General methods
The optical rotations were measured on a Perkin-Elmer 341 digital polarimeter. The HRESIMS were acquired using a LCMS-IT-TOF (SHIMADZU) spectrometer. IR spectra (KBr pellets) were recorded using a Perkin-Elmer FT-IR 1000 spectrometer. All NMR experiments were recorded on a Bruker DRX-500 spectrometer operating at 500 and 125 MHz for 
Extraction and isolation
Dried and powdered roots of C. leucocephala (650.0 g) were extracted, at room temperature, with hexane followed by a 70% aqueous ethanol solution to yield 9.3 and 57.0 g, respectively, of crude extracts. The crude hydroalcoholic extract was dissolved in H 2 O (700 mL) and partitioned with CHCl 3 , EtOAc and n-BuOH (3 × 200 mL, each), to yield, after the solvent evaporation, 28.5, 2.71 and 7.26 g, respectively. The CHCl 3 fraction (28.5 g) was subjected to chromatography column (CC) over silica gel, by elution with binary mixtures of CHCl 3 /MeOH of increasing degree of polarities to yield 57 fractions (20 mL each), which after TLC analysis were pooled together to six fractions (F1A to F6A). The F3A (170.2 mg) was subjected to a Sephadex LH-20 column, using MeOH as eluent, to give 19 subfractions of 8 mL, that after TLC analysis were grouped to 5 subfractions (F1B to F5B). The F3B (80.0 mg), was purified by semipreparative HPLC analysis using H 2 O (0.1% TFA)/ACN (42:58; v/v) at a flow rate of 1.9 mL min −1 to yield compound 1 (67.0 mg, t R = 16.2 min). The EtOAc fraction (2.71 g) was fractionated by silica gel CC, using as eluent a ternary mixture of AcOEt/MeOH/H 2 O (70:22:08 v/v), to give 29 fractions (8 mL) . TLC analysis showed a major spot for fractions 11-14 (687.3 mg) that were pooled together. The final fraction was subjected to a Sephadex LH-20 column, followed by semipreparative HPLC using H 2 O (0.1% formic acid)/ACN (75:25; v/v) at flow rate of 2.9 mL min -1 to yield compound 2 (70.2 mg, t R = 22.1 min). 
Supplementary Information
Supplementary information (Figures S1-S16) is available free of charge at http://jbcs.sbq.org.br as a PDF file. 
